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(57) ABSTRACT

The 1invention relates to a contact arrangement for a measur-
ing probe or a measuring head for measuring high frequency,
especially on a semiconductor water. The arrangement com-
prises a contact end for electrically contacting planar struc-
tures. A coplanar conductor structure having at lease two
conductors carried by a dielectric 1s provided at the contact
end. Between the dielectric and the contact end, the measur-
ing t1p 1s configured in such a manner that the conductors of
the coplanar conductor structure are disposed 1n mid-air and
in a resilient manner in relation to the dielectric retaining
them. The mvention i1s characterized in that the dielectric 1s
provided with at least one arrangement for transmitting elec-
trical signals, the arrangement being electrically connected to
at least one conductor of the conductor structure 1n such a
manner that the arrangement transmits signals from the at
least one conductor that 1s electrically connected to the
arrangement.

15 Claims, 1 Drawing Sheet
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MEASURING TIP FOR HIGH-FREQUENCY
MEASUREMENT

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention concerns a contact arrangement, in
particular for a measuring probe or measuring head, for high-
frequency measurement, 1 particular on a semiconductor
waler, with a contact end for electrically contacting planar
structures, where at the contact end there 1s arranged a copla-
nar conductor structure with at least two conductors carried
by a dielectric, where between the dielectric and the contact
end the measurement tip 1s configured 1n such a way that the
conductors are disposed so as to be free 1n space and resil-
iently relative to the retaining dielectric.

2. Description of Related Art

A generic contact arrangement 1n the form of a measuring
tip 1s known from DE 199 45 178 C2. In order to test elec-
tronic circuits, for example those manufactured on waters, for
theirr functionality and electrical properties, usually such
measuring tips are employed that mechanically set down on
corresponding contact locations of the electronic circuit to be
tested. Such electronic circuits to be tested increasingly gen-
erate and/or process high-frequency signals, such as to result
in impedance that 1s to be approprately taken into account for
the measuring tip. In other words, the measuring tip must
exhibit at the contact an impedance that 1s matched with the
electric circuit to be tested, otherwise 1n the case of mis-
matches, as 1s generally known, this results in corresponding
reflections that affect a measured value 1n an undesirable way
or even make measurement impossible. Also, there should be
no variation in impedance over the measuring tip itself, since

impedance jumps generate corresponding retlection sites as
well.

Document JP 2001066324 A describes a measuring tip
adapter that contains a small, unmounted conductor plate and
can be connected to a BNC plug. The assembly creates an
clectric circuit. However, this arrangement 1s costly to manu-
facture and assemble. In addition, no precautions are taken for
controlled impedance.

SUMMARY OF THE INVENTION

Bearing 1n mind the problems and deficiencies of the prior
art, 1t 1s therefore an object of the present invention to pro-
vides for improving and/or extending a contact arrangement
ol the atorementioned type with regard to signal transmission
and the possible fields of application.

It 1s another object of the present invention to provide for a
contact arrangement ol the aforementioned type with the
teatures 1dentified 1n the claims.

Still other objects and advantages of the invention will 1n
part be obvious and will 1n part be apparent from the specifi-
cation.

The above and other objects, which will be apparent to
those skilled 1n the art, are achieved 1n the present invention
which 1s directed to a contact arrangement for a measuring,
probe or measuring head for high-frequency measurement on
a semiconductor wafer, comprising: a contact end for electri-
cally contacting planar structures, where at the contact end
there 1s arranged a coplanar conductor structure including at
least two conductors carried by a dielectric, where between
the dielectric and the contact end a measuring tip 1s config-
ured such that the at least two conductors of the coplanar
conductor structure are disposed so as to be free 1n space and
resiliently relative to the dielectric, the dielectric including at
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2

least one arrangement for transmitting electric signals, which
1s connected electrically to at least one of the at least two
conductors of the coplanar conductor structure such that the
arrangement transmits signals from the at least one of the at
least two conductors that 1s electrically connected to the
arrangement, where between any of the at least two conduc-
tors over the entire length of a respective slot in said coplanar
conductor structure results 1n a constant wave resistance over
the length of the coplanar conductor structure.

BRIEF DESCRIPTION OF THE DRAWINGS

The features of the invention believed to be novel and the
clements characteristic of the ivention are set forth with
particularity 1n the appended claims. The figures are for 1llus-
tration purposes only and are not drawn to scale. The 1nven-
tion itself, however, both as to organization and method of
operation, may best be understood by reference to the detailed
description which follows taken in conjunction with the
accompanying drawings in which:

FIG. 1 depicts an arrangement for transmitting electric
signals 1n the form of a row of pins for measuring high-
frequency semiconductor circuits on a semiconductor water.

DESCRIPTION OF THE PREFERRED
EMBODIMENT(S)

In describing the preferred embodiment of the present
invention, reference will be made herein to FIG. 1 of the
drawings 1n which like numerals refer to like features of the
invention.

In a contact arrangement of the aforementioned type the
invention provides that on the dielectric there 1s arranged at
least one arrangement for transmitting electric signals, which
1s electrically connected to at least one conductor of the
coplanar conductor structure in such a way that this arrange-
ment transmits signals from the at least one conductor elec-
trically connected to the arrangement.

This has the advantage that several BF signals and/or HF
channels can be picked up and transmitted to the contact(s),
where an interference-free and maximally loss-free signal
transmission 1s additionally supported by the arrangement. At
the same time this results 1n a compact and/or space-saving
construction. Additionally the arrangement makes possible
the matching of the contact arrangement to the most varied
measurement tasks, such that the contact arrangement’s
range of applications 1s extended to measuring tips and pin
cards.

In a preferred embodiment there 1s arranged on the dielec-
tric at least one contact for picking up the electric signal,
where the arrangement for transmitting electric signals 1s
arranged and configured 1n such a way that the arrangement
transmits the electric signal from the at least one conductor
that 1s electrically connected to the arrangement to the con-
tact.

For example, the arrangement for transmitting electric sig-
nals may be an electronic circuit.

In a preferred embodiment the contact arrangement exhib-
1its a coaxial cable end with a coaxial conductor structure,
where the arrangement for transmitting electric signals 1s
connected to at least one coaxial cable termination of the
coaxial conductor structure 1n such a way that the arrange-
ment for transmitting electric signals transmits signals
between the at least one conductor that 1s electrically con-
nected to the arrangement and the at least one coaxial cable
termination of the coaxial conductor structure that 1s electri-
cally connected to the arrangement.
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Usetully there are arranged at the coaxial cable end two or
more coaxial cable terminations for connecting to a respec-
tive coaxial cable that are electrically connected to the
arrangement for transmitting electric signals.

Uniform retention 1n the form of a base plate of the con-
ductors of the coplanar conductor structure, of the arrange-
ment for transmitting electric signals and of the HF and if
necessary also of the DC contacts at the coaxial cable end, 1s
achieved by having the dielectric extend up to the coaxial
cable end.

In a preferred embodiment the arrangement for transmait-
ting electric signals comprises a rewiring, an adaptive net-
work and/or an active circuit.

For the purpose of transmitting signals, such as supply
voltages and/or control signals, there 1s provided at the dielec-
tric at least one direct current contact that 1s electrically con-
nected to the arrangement for transmitting electric signals.

In a preferred embodiment there 1s arranged at the dielec-
tric a retention for a manipulator.

For example, the conductors of the coplanar conductor
structure are electrically connected to the respective conduc-
tor channels of the arrangement for transmitting electric sig-
nals via soldered and/or point-welded connections.

In order to ensure constant wave resistance over the
arrangement, there 1s configured between each two conduc-
tors of the coplanar conductor structure over their entire
length a respective slot 1n such a way that a constant wave
resistance results over the length of the coplanar conductor
structure, where 1n particular the respective slot 1s configured
to be wider 1n the region of the dielectric than 1n the region of
the coplanar conductor structure without dielectric.

In order to suppress harmonics above the desired operating
frequency the dielectric 1s metallized over its entire surface on
a side facing towards the coplanar conductor structure. This
results 1n a closed, screened structure 1n the region of the
dielectric.

For example, the dielectric 1s arranged at the coplanar
conductor structure at least on one side, in particular on both
sides.

The mvention 1s explained 1n further detail below by ref-
erence to the drawing. This shows in the single FIGURE 1n
perspective a preferred embodiment of the invention’s
arrangement for transmitting electric signals.

The coplanar conductor structure 1s arranged at the dielec-
tric 10 1n such a way that a controlled, predetermined 1imped-
ance results over the entire length of the coplanar conductor
structure. In particular, the lateral spacing 30 between the
conductors 14 1s appropnately chosen for this purpose.
Between the dielectric 10 and the contact end 12 the measur-
ing t1p 1s configured 1n such a way that the conductors 14 of
the coplanar conductor structure are disposed so as to be free
in space and resiliently relative to the retaiming dielectric 10.
The lateral spacing or slot 30 between neighboring conduc-
tors 14 of the coplanar conductor structure 1s chosen to be
smaller in the region 30a without dielectric 10 than 1n the
region 305 of the attachment of the conductors 14 of the
coplanar conductor structure to the dielectric 10, 1n order to
achieve a constant, predetermined impedance over the entire
length of the coplanar conductor structure.

According to the mvention, an electronic circuit 24 1s pro-
vided at the dielectric 10. This electronic circuit 24 1s electri-
cally connected to several or all of the conductors 14 of the
coplanar conductor structure and to several or all of the
coaxial cable terminations 18 and/or direct current contacts
20. In this manner, signals picked up by the conductors 14 of
the coplanar conductor structure are conducted forward via
the electronic circuit 24 to the coaxial cable terminations 18
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4

and/or the direct current contacts 20. Conversely, signals are
transmitted 1f necessary from the direct current contacts 20
and/or the coaxial cable terminations 18 to the conductors 14
ol the coplanar conductor structure. Appropriate conducting
channels 26 are configured on the dielectric 10 for connecting
the conductors 14 of the coplanar conductor structure and/or
the coaxial cable terminations 18 and the direct current con-
tacts 20 to the electronic circuit 24.

Optionally individual coplanar conductors 14 and/or wires
are led over the entire length of the dielectric 10 past the
clectronic circuit 24 and without being electrically connected
to 1t up to the coaxial cable end 16 of the measuring tip and
clectrically connected directly to a coaxial cable termination
18 or to a direct current contact 20.

The coplanar conductor structure 1s preferred configured 1n
such a way that 1ts impedance or wave resistance corresponds
to the one that the forward-leading wires of the measured
circuit and/or of the coaxial cables have. However, for special
purposes the impedance of the coplanar conductor structure
can also be different from the impedance of the coaxial cables
or of the forward-leading wires of the measured circuait.

Thus the dielectric 10, which for example 1s configured as
a conductor plate or substrate, 1s itself configured for the
forward leading of signals. The dielectric 10 can be 1mple-
mented so as to be self-supporting and does not necessarily
need screening.

The electric connection between the conductors 14 of the
coplanar conductor structure and the respective conductor
channels 26 1s made for example by soldering or point-weld-
ng.

While the present invention has been particularly
described, 1n conjunction with a specific preferred embodi-
ment, 1t 1s evident that many alternatives, modifications and
variations will be apparent to those skilled 1n the art in light of
the foregoing description. It1s therefore contemplated that the
appended claims will embrace any such alternatives, modifi-
cations and variations as falling within the true scope and
spirit of the present invention.

Thus, having described the invention, what 1s claimed 1s:

1. A contact arrangement for a measuring probe or mea-
suring head for high-frequency measurement on a semicon-
ductor water, comprising: a contact end for electrically con-
tacting planar structures, where at the contact end there 1s
arranged a coplanar conductor structure including at least two
conductors carried by a dielectric, where between the dielec-
tric and the contact end a measuring tip 1s configured such that
the at least two conductors of the coplanar conductor structure
are disposed so as to be free 1n space and resiliently relative to
the dielectric, the dielectric including at least one arrange-
ment for transmitting electric signals, which 1s connected
clectrically to at least one of the at least two conductors of the
coplanar conductor structure such that the arrangement trans-
mits signals from the at least one o the at least two conductors
that 1s electrically connected to the arrangement, including a
respective slot in said coplanar conductor structure between
any two conductors of the coplanar conductor structure over
said coplanar structure entire length, said slot configured to
result 1n a constant wave resistance over the entire length of
the coplanar conductor structure.

2. The contact arrangement of claim 1, wherein said dielec-
tric includes at least one contact for picking up the electric
signal, where the arrangement for transmitting electric sig-
nals 1s arranged and configured 1n such a way that the arrange-
ment transmits the electric signal from the at least one of the
at least two conductors that 1s electrically connected with the
arrangement to the contact.
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3. The contact arrangement of claim 2 including a coaxaal
cable end with a coaxial conductor structure, wherein the at
least one arrangement for transmitting electric signals 1s con-
nected to at least one coaxial cable termination of the coaxial
conductor structure 1n such a way that the at least one arrange-
ment transmits signals between the at least one conductor that
1s electrically connected to the at least one arrangement and
the at least one coaxial cable termination of the coaxial con-
ductor structure.

4. The contact arrangement of claim 1 wherein the at least
one arrangement for transmitting electric signals 1s an elec-
tronic circuit.

5. The contact arrangement of claim 1 including a coaxial
cable end with a coaxial conductor structure, wherein the at
least one arrangement for transmitting electric signals 1s con-
nected to at least one coaxial cable termination of the coaxial
conductor structure 1n such a way that the at least one arrange-
ment transmits signals between the at least one conductor that
1s electrically connected to the at least one arrangement and
the at least one coaxial cable termination of the coaxial con-
ductor structure.

6. The contact arrangement of claim 3 including two or
more coaxial cable terminations at the coaxial cable end
arranged for connecting to a respective coaxial cable that are
clectrically connected to the arrangement.

7. The contact arrangement of claim 5 including having the
dielectric extend up to the coaxial cable end.

8. The contact arrangement of claim 1 wherein the arrange-
ment for transmitting electric signals comprises arewiring, an
adaptive network, or an active circuit.

9. The contact arrangement of claim 1 wherein the dielec-
tric includes at least one direct current contact that 1s electri-
cally connected to the arrangement for transmitting electric
signals.

10. The contact arrangement of claim 1 wherein the dielec-
tric (10) includes an attachment for a manipulator.

11. The contact arrangement of claim 1 including having
the conductors of the coplanar conductor structure electri-
cally connected via soldered or point-welded connections to
respective conductor channels of the arrangement for trans-
mitting electric signals.
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12. The contact arrangement of claim 1 wherein said
respective slot 1s configured to be wider 1n the region of the
dielectric than in the region of the coplanar conductor struc-
ture without dielectric.

13. The contact arrangement of claim 1 including having
the dielectric metallized across its entire area on a side facing
toward the coplanar conductor structure.

14. The contact arrangement of claim 1 including having
the dielectric arranged at the coplanar conductor structure on
at least on one side.

15. A contact arrangement for a measuring probe or mea-
suring head for high-frequency measurement on a semicon-
ductor wafer, comprising: a contact end for electrically con-
tacting planar structures, where at the contact end there 1s
arranged a coplanar conductor structure including at least two
conductors carried by a dielectric, where between the dielec-
tric and the contact end a measuring tip 1s configured such that
the at least two conductors of the coplanar conductor structure
are disposed so as to be free 1n space and resiliently relative to
the dielectric, the dielectric including at least one arrange-
ment for transmitting electric signals, which 1s connected
clectrically to at least one of the at least two conductors of the
coplanar conductor structure such that the arrangement trans-
mits signals from the at least one of the at least two conductors
that 1s electrically connected to the arrangement, where
between any of the at least two conductors over the entire
length of a respective slot 1n said coplanar conductor structure
results 1n a constant wave resistance over the length of the
coplanar conductor structure, further including a coaxial
cable end with a coaxial conductor structure, wherein the at
least one arrangement for transmitting electric signals 1s con-
nected to at least one coaxial cable termination of the coaxial
conductor structure 1n such a way that the at least one arrange-
ment transmits signals between the at least one conductor that
1s electrically connected to the at least one arrangement and
the at least one coaxial cable termination of the coaxial con-
ductor structure, said respective slot between any two con-
ductors of the coplanar conductor structure over said coplanar
structure entire length configured to result in a constant wave
resistance over the entire length of the coplanar conductor
structure.
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